Mechanistic Role of Thioredoxin 2 in Heart Failure.
Thioredoxin 2 (Trx2) is a pivotal mitochondrial protein that regulates redox signaling. The mitochondrial Trx2 is expressed ubiquitously, but it is found at the highest levels in metabolically active tissues like the heart. Global gene knockout of Trx2 results in embryonic lethality, likely due to the increased cellular oxidative stress. Moreover, mice with cardiac-specific Trx2 deletion develop spontaneous dilated cardiomyopathy (DCM), correlating with increased apoptosis stress kinase-1 (ASK1) signaling and increased cardiomyocyte apoptosis. Cardiomyocyte apoptosis is a common mechanism in the pathogenesis of heart failure. Our results show that Trx2 is essential for maintaining cardiac function. In this chapter, we summarize the key mechanistic role of Trx2 in preserving cardiac function by suppressing mitochondrial reactive oxygen species (ROS) generation and by inhibiting ASK1-dependent apoptosis in heart failure. Trx2 and ASK1 represent promising targets to develop therapeutic strategies for the treatment of DCM and heart failure.